C23H2684, M r = 430.72, is obtained by irradiating a solution of thioxanthenethione and bis(tert-butylthio)ethyne. The crystals are monoclinic, space group * Author to whom correspondence should be addressed. 0567-7408/81/101871-03501.00 P21/n, with a = 10.899 (3), b = 17.052 (6), c = 12.304 (6) A, fl = 98.40 (4) ° , V = 2262 A 3, Z = 4, F(000) = 912, D x = 1.265 Mg m -a, g(Mo Kct) = 0.411 mm -1, 2(Mo Ka) = 0.71069A. R = 0.038 for 2695 reflexions. The ratio thiete/unsaturated dithioester found in solution for xanthenyl and thioxanthenyl derivatives is apparently governed by ring strain versus
. Intermolecular contact distances (/k)for (I) and (II) (I) (II) I--I-5. 496 (2)* I--S(2) 3.911 (4) I--S(2) 3.734 (2) I--S(1) 4.202 (5) I--S(101) 3.970 (-) I--H (3) 3.04 (13) I-~H(10) 2.92 (8) I--H(5) 3.11 (8) I--N(1) 4.366 (8) S(1)-S(2) 4.01 (I) S(1)-S(3) 3.76 (3) S(2)-S(2) 3.70 (4)t * Symmetry operator x, y, 1 + z. ~f Symmetry operator -x, 2 -y, -z.
be found for (I); the shortest, for S(1)...S(2), is 4.01 A. For (II), intermolecular contact distances of 3.70 and 3.76/k (see Table 4 ) are about twice the van der Waals radii given by Pauling (1969) , e.g. 3.70/k for sulphur in crystalline sulphides. Molecule-orbital overlap can thus be postulated to a certain degree, the zr electrons not being used for the binding of the S atoms. This means that electron transfer is much more possible than with compound (I). Thus the thiophene ring as zc-electron donor and also a stronger intermolecular interaction are both responsible for a higher electrical conductivity (Table 4) . This effect has been found with several compounds containing thiophene ring systems (Zobel, 1977; Zobel & Ruban, 1978) and supported by electrical measurements on single crystals. There it could be shown that the conductivity in the direction of the shortest intermolecular S-S distance is significantly higher than in other directions. For the title compounds such measurements on single crystals were not possible because only very small samples were available.
overcrowding, which strongly depends on the different curvatures of the xanthene and thioxanthene groups. Brouwer, George, Seykens & Bos (1979) reported the photoaddition of xanthenethione (la)to bis(tert-butylthio)ethyne (2) with formation of a red oil. Crystallization of this oil from dichloromethane-pentane initially only afforded red crystals of dithioester (4a).
Introduction
Recrystallization of this dithioester yielded yellow crystals of thiete (3a), whose structure was determined by X-ray analysis (de Vos, Kroon, Brouwer & Bos, 1981) . The above red crystals (4a), after storage at about 263 K for about one year, had crumbled and partially turned yellow, because of rearrangement into thiete (3a). In carbon disulphide at room temperature (3a) and (4a) appeared to be in fast equilibrium, showing a simple 1H NMR spectrum at 90 MHz. At 218 K separate signals of (3a) and (4a) (ratio about 60/40) were observed (Brouwer, 1979) . The unbridged dithioester (4c) (-X---H H-) shows no tendency at all to be in fast equilibrium with its thiete (3c). As was inferred from space-filling models, non-bonded interactions in (4a) could be an explanation for the difference in behaviour between (4a) and (4c). For an insight into these features it would be relevant to determine the structure of (4a). Unfortunately, crystals of this compound could not be obtained again. The same cycloaddition with thioxanthenethione, (lb), also afforded a red oil. Crystallization from dichloromethane-pentane yielded red crystals (m.p. 461-462 K dec.) only. In carbon disulphide solution the ratio between (3b) and (4b) is now about 30/70 at 188 K. The availability of these red crystals enabled us to study the molecular structure of (4b), the sulphur analogue of (4a). This paper reports its X-ray structure determination.
Experimental
Intensities were collected on a Nonius CAD-4 diffractometer with Zr-filtered Mo Ka radiation with a block-shaped crystal 0.6 x 0.4 x 0.4 mm. Intensities up to 0 = 27.5 o were collected in the 09-20 scan mode OF C23H26S4
with a scan width of (1 + 0.7 tan 0) °. The intensities were corrected for variation in two reference reflexions and for Lorentz and polarization effects, but not for extinction or absorption. 2695 of the non-equivalent terms measured obeyed the condition I >_ 2.5o(I) and were used in subsequent calculations; 2461 reflexions were considered unobserved.
Structure determination
The S atoms were located from a Patterson synthesis, and a subsequent Fourier map yielded the complete non-hydrogen skeleton. In a difference synthesis most of the H atoms showed up; only H(232) and H(233) were placed at idealized positions (with C-H --1.02 A, and the sp 3 hybridization state of the carrier atoms taken into account). The H atoms were assigned the isotropic temperature factors of their carrier atoms. During the block-diagonal least-squares anisotropic refinement their temperature factors remained fixed. The final R for the observed reflections was 0.038 (RwF --0.039). A final difference synthesis was essentially featureless. All calculations were carried out with a locally adapted version of XRAY 76 . Scattering factors for S and C were from and for H from . The final parameters are listed in Table 1 .* in Table 2 . The H atoms of the tert-butyl groups have the LEM geometry (Corosine, Crasnier, Labarre, Labarre & Leibovici, 1973) . The curvature of the thioxanthene group is much more pronounced than that of the xanthene group in xanthene-9-spiro-2'- (3) 1496 (2) 2268 (3) 32 (2) C (3) -578 (3) 1793 (2) 1957 (3) 34 (2) C(4) -3063 (3) 1443 (2) 791 (3) 47 (2) C(5) -3159 (4) 2159 (3) 54 (4) 65 (3) C(6) -3655 (4) 739 (3) 156 (4) 77 (3) C(7) -3640 (4) 1565 (3) 1834 (4) 67 (3) C(8) 1819 (4) 2086 (2) 411 (3) 48 (2) C(9) 2244 (3) 465 (2) 3048 (3) 32 (2) C(10) 3297 (3) 860 (2) 3543 (3) 40 (2) C(l 1) 4437 (3) 501 (2) 3686 (3) 50 (2) C(12) 4548 (3) -264 (2) 3348 (4) 55 (2) C(13) 3514 (4) -680 (2) 2911 (3) 48 (2) C(14) 2366 (3) -323 (2) 2778 (3) 35 (2) 
Discussion

